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I NTRODUCTI ON

The Shoshone scul pin (Cottus greenei, famly Cottidae) is found

only in the Hagerman Vall ey area of southcentral |daho and nowhere el se
inthe world. It is considered a species of special concern by the
| daho Chapter of the Arverican Fisheries Society because of its restricted
distribution and vulnerability. In 1979, the U S Fish & Wldlife
Service was petitioned for a status review of C greenei in order to
consider its listing as a threatened/ endangered species. The Ofice of
Endangered Species initiated a status review in March 1980, and a report
on the distribution, relative abundance, life history and habit at
pref erences was conpl eted by personae' of the University of |daho and
Idaho State University in 1982 (Wallace, et al., 1982). The Shoshone
sculpinis currently on a list of species being actively considered for
threatened/ endangered status by the O fice of Endangered Speci es.
Shoshone scul pin are found in approxi nately two dozen springs/ streans
in the Hagerman Vall ey (\Vallace, et al., 1984, Fig. 1). Wth two
exceptions, C greenei popul ati ons have been found only in Goodi ng County.
Most sites were within the Thousand Springs formation along the north
bank of the Snake R ver between River Mles (RV 565.8 and 590.5. Only
two localities containing C greenei were found on the south side of the
Snake River in Twin Falls County. An unnamed spring flowing into the
Snake River at RM 566.6 contains a very small popul ati on of Shoshone
sculpin. At RM588.3, a few C. greenei were found in the outflow from
the private fish hatchery. Their water supply is collected from Box
Canyon Springs, inmmediately across the Snake River, and piped to the

sout h bank where the hatchery is located. Apparently, sone individual
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scul pin have been transported across the Snake R ver with the water that
is diverted to this hatchery. The nbst upstream collection has been
made in Briggs Springs at RM 590.5. There are nmany additional springs
entering the Snake R ver above this site, but intensive sanpling and an
anal ysis of existing collections of scul pins fromthese areas has reveal ed

only the nottled scul pin, Cottus bairdi.

Most | ocations that have been sanpl ed contain small popul ations of
Shoshone scul pin, often only a few dozen to a few hundred. At |east
four sites, however, support popul ations of thousands of Shoshone scul pin.
Two of these sites, Box Canyon and Blue Hearts Springs, are entirely or
partially on public |lands adm nistered by the Bureau of Land Managenent.
The third site, Sand Springs Oeek, is under private ownership, as are
nost of the springs supporting smaller populations of C greenei. Riley
-Oeek, a streamcontaininga fairly large popul ation of C. greenei,
flows through state and federal fish cultural stations and a state
wildife managenment area. Most popul ations in this stream however, are
located in the various springs feeding the creek and in the hatchery
raceways

A fourth | arge popul ation was discovered in July 1984 when the
opportunity to sanple springs on the Rtter estate at RM584.7 and 585.7
occurred. The springs at RM 585.7 had previously been identified as
hol di ng Shoshone scul pin, but the population had - t been inventoried
in detail. Under sponsorship of the Nature Conservancy, the spring was
inventoried and was found to hold a popul ati on of approxi nately 40, 000
C greenei. The property is now being offered for sale, and The Nature

Conservancy is attenpting to purchase the springs or arrange for their



‘ BANCROFT SPRING  SPRING |
AR gy i g 2y S SPRING 2
y,

N SP’“s'%%nis 5O '
BLISS BRIDGE W STEPHENSON POWERHOUSE spnmc@
SPRING 4’6 X% NUMBER NINE SPRING (B)
L DECKER / SULLIVAN  SPRING (B)
X SPRING 6 ,
hm.“"‘h\v SPRING 7 MALAD RIVER
g
'\ 1
Y Figure 1. Estimated relative abundance of
\J STREAM | . ' Shoshone sculpin at sample locations
A sircH creek @ near Thousand Springs, Idaho. (@ .
' ¥ l1pin were presen
$IF ~ indicates that scu :
LOWER SALMON FALLS M LowER wHITE sPRiNGS © _ at high densities; , moderate; (©)
DAM & POWERPLANT e stReaM 2 @)

low; , very low.
SANDS DITCH .

HAGERMAN Johnson Grade (C)

BRAILSFORD DITCH

BILLINGSLEY CREEK | 40
Valley Trout@ .

Tupper Grade

Spring 8 @

TUCKER SPRING®
Weatherby Spring
\ RILEY "CREEK

I\ Vader Grade . :
UPPER SALMON FALLS "Mm‘ srekel spriNGs @ : MILES

& , .
PAM & POWERPLANTS '% THousaND  spRiNGs (B) EW
" - !
; KILOM
RITTER SPRINGS @ LOMETERS

) i . SAND sPminGS (@)
BLUE HEART sPRINGS @)

M‘h\n" . ‘ \
m‘% « BOX CANYON 'SPRINGS (@
/
A‘\t DLIND CANYON sPriNGS (@)
tﬂ SPRING O

3}, BANBURY spnmss@
SALMON FALLS '

CREEK

-,

,
:'{':""

BR'GG :ﬂ‘ﬁ.’cum LAKE SPRING
B0 AT STREAM 3 SPRING 10
Vi S b o “iywy, . {  NIAGARA SPRINGS/,SPRING t1
KANAKA TR

e MUD CREE . - 3}’, | /CRYSTAL
K , T Drgom,
RAPIDS o R SPRINGS

OEEP CREEK AENAD  ARane Ao d

Modified from Wallace et al. 1982.



3
conti nued protection, but if this effort is not successful the popul ation
of sculpinwill likely be inpacted or elimnated by diversion of the
springs.

There are a nunber of springs not presently inhabited by Shoshone
scul pin that presumably are within the original range of the species.

Most of these springs are now inhabited by the nottled sculpin (C bairdi),
a species that attains a larger size and one that is w despread throughout
northern North America. Mttled sculpin are known to prey upon the
Shoshone scul pin. -

The Shoshone scul pin are short-lived, with few living | onger than
3 years and reaching sizes |larger than 90 mm Their diet is largely
aquatic insects and plankton. Their habitat is essentially restricted
to the clear, cool (16°C year-round), well oxygenated water of the
Thousand Springs Formation. They select |ow velocity waters w th abundant
gravel, rock, and aquatic vegetation. Average densities up to 12 fish per
square neter of streamsurface are found under optinal conditions (Dal ey,
et al., 1982).

Because of the value of the Thousand Springs for other purposes,
especially trout culture and generation of hydropower, this habitat is
rapidly disappearing.. The rate of change is faster than that facing any
ani mal species in the state of Idaho. The proposed Wl ey Dam for exanple,
woul d elimnate or seriously inpact about one-third of the existing
popul ations. It is entirely conceivable that the bulk of the habitat
avai l abl e for the Shoshonescul pin wll be gone within 10 years.

It is the goal of biologists working wth the Shoshone scul pi n t hat

several (4-5) substantial popul ations be "secured” in habitat that will



remain inits natural state in the future. At present, only one
popul ati on (Bl ue Heart Springs, admnistered by the Bureau of Land
Managenent) fits that category.

The overal | objective of the project outlined in this report is to
establish additional 'secure popul ations of Shoshone scul pin by re-
introducing fish into areas within their native range but which are not
now i nhabi ted by the species. Specific objectives were to:

1. Eval uate the success of a pilot introduction of Shoshone
sculpin in a small spring (referred to as Scul pin Spring
inthis report) on Idaho Fish & Gane Departnent property.

2. Eval uate the suitability of four sites selected by the
| daho Departnment of Fish & Ganme for potential future

establ i shment of Shoshone scul pi n popul ati ons.

SUCCESS OF PI LOT | NTRODUCTI ON
O 15 August 1983, Shoshone scul pi n were seined and dipnetted from
spring ponds on the grounds of the Hagerman National Fish Hatchery.
A total of 419 fish were collected, of which approxi mately 40% were
smaller than 30 mmin length. The fish were transported to Scul pin
Spring and rel eased there within a few hours of their capture.

Pre-introduction inventory:

Scul pin Spring enters the north side of the Snake R ver at R ver
Mle 600.2 (Fig. 2) between the N agara Springs and Crystal Springs
Hat cheries. A pond of approximately 1,000 nf in surface area is created
when water is backed up either by high water level in the Snake R ver or

spring flowthat exceeds the capacity of the road cul verts (FHg. 3) Fl ow ranged
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fromapproxinately 0.3 to 0.6 n¥/sec during the tinmes we sanpled in the
spring. Water tenperature ranged from 13.8°C in Novenber 1983 to 14.0°C
i n Septenber 1984.

Prior to introduction of Shoshone scul pin, a biological inventory
was nade of the spring on 13 August 1983. Benthic invertebrate popul ations
were sanpled using a 0.1 nf nodi fied Hess sanpler with um mesh. Four
sanpl es were taken at arbitrary locations within Sculpin Spring in
February 1983 and in August 1983. Both benthos sanpling dates were
prior to the introduction of Shoshone sculpin to the spring. Wnter
i nvertebrate popul ati ons were donm nated by gas. .ropods, anphipods (Hyalella
azteca), and pel ecypods (primarily Sphaerium spp.). Total nunbers of
i nvertebrates were considerably |lower in August 1983 but the sane taxa
remai ned donminant (Table 1). O these dom nant taxa, anphi pods have
been shown to be the group nost significantly utilized by Shoshone
scul pin (Connolly, 1983). However, other taxa utilized by Shoshone
scul pin, such as dipterans, trichopterans, and ol i gochaetes are present
i n nunbers conparable to those present in Sand Springs Creek, a spring
supporting a dense popul ati on of Shoshone scul pin. In view of the
Shoshone scul pins apparently opportunistic feeding habits (Connolly,
1983), we did not feel that food availability would be a limting factor
in the success of an introduction to Scul pin Spring.

Quantitative sanples of fish density were also taken on 13 August
1983 prior to introduction of Shoshone scul pin. Quantitative sanpl es of
scul pin density were taken using a 1 nf wei ghted frane encl osed with
fine-nesh nylon on four sides, but with an open top and bottom The

frane was dropped at randomy selected locations within the area being



Tabl e 1. Mean nunber and standard error of invertebrates/ nf at Scul pin
Spring, ldaho, as estinated by four Hess sanples on 20 February
1983 and 13 August 1983.

Taxon Febr uary Auqust
Mean S andar d Mean St andar d
Nunber Error Nurber Error
1 brrat oda 3 3 0 0
d i gochaeta 697 542 68 45
d adocera 230 182 118 87
OCstracoda 207 116 40 34
Crust acea
Anphi poda 5073 2115 1040 454
Decapoda 3 3 15 10

Ar achnoi dea

Hydr acari na 757 347 385 191
| nsect a

Ephener opt er a 57 18 302 136

Qdonat a 53 53 18 9

Trichoptera 530 163 240 106

Col eoptera 7 7 20 14

Diptera 1417 1192 138 59
Mol | usca

Gast r opoda 6003 3254 1488 965

Pel ecypoda 1797 1553 760 757
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sanpl ed. Electric current froma back-pack el ectroshocker was then
applied within the frame and all scul pin within the 1 nf were col | ected
exam ned, and rel eased. Mottled scul pin were taken in all 11 frane
sanpl es. An average of 2.7 nottled scul pin per square nmeter (standard
deviation 1.49) ranging in size to 90 nmwas taken, indicating an overal
popul ati on of about 2700 nottled scul pin in Scul pin Spring before intro-
ducti on of Shoshone scul pin.

QG her fish species in Scul pin Spring are: rainbow trout (Salno
gai rdneri), which spawn there in limted nunbers; redside shiners

(R chardsoni us balteatus); peanmouth chub (Ml ocheil us caurinus),

whi ch spawn there in the spring; and | argescal e suckers (Catostonus

macr ochei | us).

Success of introduction

Ef f ecti veness of the Shoshone scul pi n introduction was eval uat ed by
nonitoring the sculpin population in the spring for a year after the
introduction was nade. W& were especially interested to see whether the
Shoshone scul pin were abl e to successfully reproduce in the presence of
a wel | -established popul ati on of nottled scul pin. Sanples of scul pin were
taken by el ectroshocki ng and di pnetting in Novenber 1983 and February,
April and Septenber of 1984. W avoi ded sanpling during the period of
May-July when reproduction was |likely to occur in order to avoid any
di sruption of spawning.

I n Novenber 1983, three nonths after their introduction, four (17%
of the 27 scul pin collected were Shoshone sculpin (Table 2). Mttled
scul pin densities averaged 2.3 fish per square nmeter, very simlar to

densities in August 1983 prior to introduction of Shoshone scul pin.



Table 2. Nunbers of sculpin collected in 1-nt frane set collections
in Scul pin Spring, 20 Novenber 1983.

Maxi num
Fr ame C. greenei C. bairdi depth, cm Substrat e- veget ati on

1 1 70 50% gr avel -cobbl e,
50% sand.

2 0 2 64 40% boul der, 50%
gravel - cobbl e.

3 2 4 82 50% cress, 30% organic
detritus

4 0 5 97 100% cress-silt

5 0 0 87 40% detritus, 20%
cress.

6 0 63 60% gr avel -cobbl e,
30% boul der.

7 1 1 84 60% sand-gr avel ,
30% cr ess.

8 0 62 60% boul der, 30%
gravel - sand

9 0 1 49 75% cress-silt

10 0 6 90 90% cr ess.

4 (17% 23
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In 1984, water levels in Scul pin Spring were too high to enabl e
use of the frame, and sculpins were difficult to capture. As many fish
as coul d be taken were coll ected by el ectroshocki ng and di pnetti ng.
Shoshone scul pin showed the ability to maintain thenselves and to
reproduce in Scul pin Springs in the presence of an established nottled
scul pin popul ation. The April sanple (Table 3) was inconclusive, as the
numer ous young-of -t he-year scul pin approximately 10-15 mmin length were
too snall to enable identification to species without harmng the fish
The Septenber sanple, however, clearly showed the presence of young- of-
t he-year Shoshone scul pin 35-43 nmin 1c oth. One young-of -the-year was
taken whi ch showed neristic counts characteristic of both species, likely
i ndi cating hydridization between the two scul pin speci es. H ghteen percent
of the yearling and ol der scul pin were C (greenei, a percentage very
simlar to that in the Novenber 1983 collection. Thus it appears that

survival of adult Shoshone scul pin has been good over the 12-nonth peri od.

SUI TABI LI TY OF SI TES FOR FUTURE | NTRODUCTI ONS
Cf the four sites currently identified for possible introductions of
Shoshone scul pin, two (Devil's Corral and Vineyard Creek) are above
Auger - Shoshone Falls and thus presumably outside of the original range
of the species. The other two sites (Scott Ponds and Bl ue Lakes) are
above the present distribution of the species but are bel ow Auger - Shoshone
Falls, presumably within their original range.

Scott Ponds

The Scott Pond property has recently been acquired by the |daho
Department of Fish & Game. The property lies on the north bank of the

Snake Rver at RM605.2 (Fig. 2) and consists of an abandoned hat chery



Table 3. Nunbers of scul pin collected in Scul pin Spring

Sept enber 1984,

n February-

Dat e C. greenei

C. baird

% C. _greenei

Remar ks

18 February 1

21 April 0

24 Sept enber 12

21

15

33

27

An additiona
17 young-of -
year were

t aken

whi ch coul d
not

1 apparent
hybrid al so
taken. 5 of
the C. greene
wer e young- of
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systemwith a series of earthen raceways and a single |arge pond. The
flow then drops abruptly to the Snake River and precludes fish entering
the system from down stream There is a small concrete raceway/ header
trough that is overgrown with watercress. The renaining raceways and
the pond support heavy growths of the alga Chara. The | arge pond was ful
of water at tine of inspection in August 1983; the other raceways were
drai ned but water was flow ng through them

Water tenperatures were 16° Cin the header trough and warned in
the raceways, reaching 19.5° C as the water flowed into the | arge pond.
If tenperatures were to warmabove this, Shoshone scul pi n woul d be expect ed
to |l eave the area or undergo stress.
The spring inflow and raceway systemwas checked for the presence of
fish on 13 August 1983 and had been previously checked by us in 1981.
No sculpin or any other fish were found at either tine. A few rai nbow
trout are believed by |local residents to still remain in the | arge pond.
Food for Shoshone scul pin appears to be abundant in the spring system
The anphi pod Hyalella, which is the single nost inportant ingredient in
the diet of the species el sewhere, was very abundant. O her aquatic
macroi nvertebrates were rich and diverse.
Bl ue Lakes
Bl ue Lakes is a privately owned, spring-fed hatchery and snall | ake
conplex that drains into the north bank of the Snake R ver at approxi mately
RM 611, between Auger and Shoshone Fal Is. W sanpled the area in August
1983 and had previously inventoried there for scul pins in June of 1981
Macroi nvertebrate sanpling indicated the presence of abundant

anphi pods in the standi ng water, and good di versity and nunbers of
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especially caddis flies and nayflies in the spring inflow areas. Water
t enmper at ures appeared adequate for Shoshone scul pin in the areas checked.

We found nottled scul pin present in high densities above and bel ow
the hatchery facilities, in the ponds, and in "Alphy's Creek’. Sonme of
the nottled sculpin were large, to 170 mmin length and likely prey on
fish, including scul pins. Rainbow trout were collected above and bel ow
the hatchery and are probably abundant throughout the system

Devil's Corra

Devil 's Corral is a series of ponds and streans |lying on private
property i mredi ately above Shoshone Falls and bel ow the Twin Falls.
Water drains fromthe springsin two streans that enter the north bank of
the Snake River nearly a mle apart (approximately RM 616 and 617).

The two streans appear to have separate spring sources, with the bul k of
the flow entering at RM 617. W spent seven man-days in August 1983
conducting a biological inventory in both streans. In the |larger (upper)
stream we collected two fish species, rainbow trout and speckl ed dace

(Rhi ni cht hys oscul us). Rai nbow trout were abundant and, although few were

col l ected during el actroshocki ng, sone were observed over 40 cmin | ength.
Dace densities in frame net sanples averaged 6 fish/nf. In the smaller
(l ower) stream speckled dace were the only fish species present. Densities
were extrenely high, averaging 8 fish/nf , and were the hi ghest we have
ever observed. No sculpin were found in any portion of Devil s Corral

We sanpled invertebrates in the upper portion of the larger stream

Aquatic vegetation was dense and was mainly in the formof the alga Chara.
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Di versity and abundance of invertebrates in the Chara was low, with
anphi pods and dansel fly and dragonfly nynphs (probably predators on
scul pi ns) being donmi nant. Sone crayfish were present. The nunber of
anphi pods was relatively |ow, possibly reflecting heavy utilization
by the dace. In the smaller stream the area sanpl ed consisted of a
narrow channel flow ng through dense beds of watercress. Sedinment
depths, largely fine silt, were substantial, often greater than 30 cm No
anphi pods were present; the nbst conmon invertebrates were caddisfly

| arvae of the genus Brachycentrus. Sone crayfish were present.

The physical habitat in both streanms appeared satisfactory for
Shoshone scul pin, and water tenperatures were adequate. The dense popul ations
of speckl ed dace present, especially in the |lower stream may prevent
successful introduction of scul pin; although no studies exist of possible
conmpetition between the two species, the dace have saturated the | ower
stream and apparently heavily cropped its food resources.

Vi neyard Creek

Vineyard Creek flows into the Snake River fromthe north, entering
at approximately RM618. It is about 1 mle upstreamfromDevils Corral
with the Twin Falls of the Snake falling in between the two. Part or
all of the surrounding land is adm nistered by the Bureau of Land Managenent.
Fi sh species collected were young-of -the-year trout, probably rai nbow
cutthroat hybrids, mottled scul pin, and speckl ed dace. Caddisflies and
mayflies were the nost abundant groups of aquatic insects collected, and
food resources appeared to be adequate for Shoshone scul pin, as did water

tenperature and physical habitat.



Summary

From

a bi ol ogi cal standpoint, al
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four sites appear capable of

sust ai ni ng a Shoshone scul pi n popul ati on should the fish be introduced

However, each site has sonme pros and cons,

Scott ponds

Bl ue Lakes

Devil's Corra

Vi neyard Cr.

Asset s

*1 FG owner shi p

*no nottled scul pin or

ot her possible conpetitors
*within original range of
Shoshone scul pin

*| arge size could enable

as outlined below. Site

Detri nments

*relatively little water flow
*too warm at | ower end

*area may be devel oped by I FG

in future, but this could enable
enhancenent as scul pi n habitat

*private ownership

est abli shnent of large scul pin *presence of mottled scul pin

popul ati on
*within original range

*no nottled scul pin

*BLM owner shi p

(probably a mnor concern after
success in'' Scul pin Spring)

*private ownership

*hi gh density of speckl ed dace
*relatively inaccessible,

| ogistics nore difficult-
*out si de original range

*presence of mottled scul pin
*out si de of original range
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